Lung aeration and lung water dynamics in artificially ventilated newborn lambs.
To the present lung liquid dynamics in the immediate neonatal period have been measured mainly by gravimetric techniques. This paper explores lung aeration and lung water dynamics in seven fetal lambs between 139 and 142 days of gestation delivered by caesarean section and ventilated on a constant-volume respirator. After caesarean section and instrumentation, fetal lambs were quickly transferred to a warm X-ray table and connected to a volume-cycled respirator. X-ray fluoroscopic images of the chest commenced before the first breath and were recorded on video tape. After 1 h of ventilation, measurements were made of pulmonary blood volume, and lung samples were taken for wet weight and dry weight analysis. Fluoroscopic image brightness was calibrated by comparison with images obtained from a water wedge, which extended across the X-ray field. Thus image brightness was related to "equivalent water path length" through the thorax. Within a defined lung field, image brightness increases as the amount of lung water in the path of the X-ray beam is reduced. This occurs rapidly at first and then more slowly over the remaining hour. There was considerable variation between the reduction of liquid in the lung fields examined within the one animal, as well as the absolute amount of fluid that had been cleared during the 1st h.